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Nanostructured materials are attractive due to the particular fundamental properties that are present in such low-dimensional systems, which have unique properties different from those found in bulk scale. Research on nanostructures provides the potential for a variety of chemical, electronic, catalytic, electrochemical, and photonic applications. [1] [2] [3] [4] The electrical, optical and magnetic properties of nanostructures vary with factors such as size, shape and crystallinity. In particular, nanophase composite structures, which consist of nanoparticles in a matrix material, can have properties significantly different from those of the matrix. We have observed electrochemical, catalytic, and optical properties for nanostructure electrodes made of platinum nanoparticles in oxides. 5, 6 The photoelectrochemical response of the nanophase composite, which serves as an electrochromic material, was different from that of tungsten oxide due to presence of the platinum nanoparticles near the oxide matrix.
The routes for preparation of metallic low-dimensional systems have mainly been by wet chemical synthesis, template synthesis, and vapor-liquid-solid condensation. [7] [8] [9] [10] [11] [12] [13] [14] In general, conventional sputtering deposition with a single sputtering target cannot easily produce unique nanostructured electrodes, due to the thin-film type growth mode in sputter deposition. However, cosputtering is a promising technique in that it can provide two-phase electrodes consisting of metal and oxide, because cosputtering uses two independent sputter guns for the metal and oxide materials. It has been shown that electrodes cosputtered from metal and oxide sputtering targets produce a metallic nanostructure within an oxide matrix. 15, 16 The formation of the nanostructure within the oxide may be due to the oxide material limiting growth of deposited metallic phase.
Accordingly, the size and shape of nanophase formed in oxide matrix cany be controlled 4 by experimental parameters such as the power of each target and the working gas pressure.
In this paper, we describe a nanostructure Ta The nanostructure and thin-film electrodes were used as the working electrodes in the electrochemical cell.
As can be seen in the TEM image of Ta 2 O 5 -Pt in Figure 1 Fig. 2 shows a fit to the data assuming a 2D hcp arrangement of the Pt nanoparticles. This is a valid model for wormlike nanoparticles, since the length of the nanoparticles is significantly larger than their radius. As is apparent, the model fits the data well. From this model, we find that the average spacing between the particles is 6 nm and that the average diameter is 2.2 nm, in good agreement with the TEM data of Fig. 1 . Hence, the structural picture that emerges for the Ta 
